and anti-TNF-experienced 4 patients with RA when administered monthly via subcutaneous injection.
Patients with rheumatoid arthritis (RA) and an inadequate response to disease-modifying antirheumatic drugs such as methotrexate (MTX) frequently have a tumour necrosis factor (TNF)antagonist(s) added to the regimen. 1 Golimumab, a newer human monoclonal antibody directed against TNF, has demonstrated safety and effi cacy in large, randomised, double-blind, phase 3 trials in the treatment of MTX-naïve, 2 MTX-experienced 3 
EXTENDED REPORT
Intravenous golimumab is effective in patients with active rheumatoid arthritis despite methotrexate therapy with responses as early as week 2: results of the phase 3, randomised, multicentre, double-blind, placebo-controlled GO-FURTHER trial Declaration of Helsinki and the International Committee on Harmonisation good clinical practices. The protocol was reviewed and approved by each site's institutional review board or ethics committee. All patients provided written informed consent.
Patients enrolled in this multicentre, double-blind, placebocontrolled study were randomly (2:1) assigned, via interactive voice response system, to receive intravenous golimumab 2 mg/ kg, or placebo infusions at weeks 0 and 4, and then q8 weeks through week 100, followed by 12 weeks of additional safety follow-up. Randomisation was stratifi ed by screening CRP (<1.5 mg/dl, ≥1.5 mg/dl) and investigational site. Data collected at visits scheduled for weeks 0/2/4/8/12/14/16/20/24, are reported herein.
Patients randomised to placebo with <10% improvement in swollen/tender joint counts from baseline to week 16 early escaped (EE) from placebo to intravenous golimumab 2 mg/kg beginning with an induction regimen at weeks 16 and 20, followed by q8 week maintenance infusions. Patients assigned to golimumab also received placebo infusions at weeks 16 and 20 to maintain the study blind regardless of EE status; escalation beyond the 2 mg/kg dose was not permitted. All patients in both groups with <10% improvement underwent radiographic examination of the hands and feet at week 16. Golimumab (Janssen Biotech Inc, Horsham, Pennsylvania, USA) was supplied in 4 ml vials of 12.5 mg/ml (50 mg/vial) and associated excipients; placebo infusions comprised 0.9% normal saline. Unless contraindicated, all study agent doses were infused over 30±10 min. All patients continued to receive a stable regimen of MTX (≥15 but ≤25 mg/week). Patients could receive standard prophylaxis for infusion reactions (eg, acetaminophen, antihistamines), but not corticosteroids, at the investigator's discretion.
The primary endpoint was the proportion of patients with an ACR20 response 6 at week 14. Other measures of disease activity included determination of clinical response (a European League Against Rheumatism (EULAR) response of good or moderate response) and clinical remission (DAS28<2.6), 7 8 both based on the disease activity composite score incorporating 28 joints and CRP (DAS28-CRP). 9 10 Simplifi ed Disease Activity Index (SDAI) 11 and Clinical Disease Activity Index (CDAI) 12 13 scores at weeks 14 and 24 were also calculated in a post hoc analysis. Decreases in these validated composite scores indicate reduced disease activity. Joint evaluations were performed by an independent blinded assessor assigned to each study centre. Improvement in functional status was assessed using the disability index of the health assessment questionnaire (HAQ). 14 An improvement in the HAQ score ≥0.25 units was considered to be clinically signifi cant, a level more stringent than previously deemed as meaningful improvement. 15 Results of radiographic evaluations at weeks 0 and 24 and quality-of-life assessments will be reported separately. Blood samples collected at weeks 0 and 20 were evaluated for antibodies to golimumab using a bridging immunoassay. 16 Safety endpoints included the incidence and type of adverse events (AEs), serious adverse events (SAEs), and incidence of infusion-related reactions, and changes from baseline in clinical laboratory parameters.
Statistical analyses
Patient data were summarised using descriptive statistics (counts/ percentages for categorical data; median/IQR and mean±SD for continuous data). Statistical analyses were conducted by Janssen Research and Development LLC.
In the primary and major secondary effi cacy analyses, proportions of patients achieving response levels were compared between treatment groups using a two-sided Cochran-Mantel-Haenszel test stratifi ed by screening CRP (<1.5 mg/dl, ≥1.5 mg/ dl). Additional prespecifi ed analyses were also performed for week 0 (baseline) CRP cut-off levels of <1.0 mg/dl and ≥1.0 mg/ dl. Patients with prohibited medication usage, who discontinued because of lack of effi cacy before week 14 and who lacked all week 14 ACR20 component data for any reason were considered ACR20 non-responders at week 14 through week 24. In these intent-to-treat analyses, patients randomised to placebo who EE (n=68/197), and who received golimumab 2 mg/kg infusions at weeks 16 and 20, had week 16 data carried forward for response calculations at weeks 20 and 24. A last-observationcarried-forward procedure was employed to impute missing ACR component data (eg, swollen or tender joint count, or global assessments of disease) at week 14 if the patient had data for at least one other ACR component at week 14.
Sensitivity analyses of the primary endpoint included analyses in which patients who: (1) discontinued study agent due to an AE, (2) had insuffi cient data to determine ACR20 response and were considered 'non-responders', and (3) whose treatment regimen was inadvertently unblinded during the study were excluded. A fourth sensitivity analysis utilised a re-randomisation test. Additional treatment group comparisons of clinical response were accomplished via the χ 2 or the Cochran-Mantel-Haenszel test (in cases involving stratifi cation) for categorical variables and analyses of variance on the van der Waerden normal scores 16 for continuous variables. All effi cacy analyses were based on the intention-to-treat principle, and all statistical tests were performed at a two-sided signifi cance level of 0.05.
Safety analyses were performed for all patients who received ≥1 infusion of study agent. Adverse event data were summarised as counts and percentages by treatment group and Medical Dictionary for Regulatory Activities (V.10.1) system-organ class and preferred term, and changes in laboratory parameters were summarised using descriptive statistics.
A sample size of 564 participants was estimated to provide ≥99% power to detect signifi cant differences in treatment groups in the primary endpoint, assuming week 14 ACR20 response rates of ≥52% for golimumab, and 27% for placebo. The sample size also ensured an adequate number of patients exposed to intravenous golimumab 2 mg/kg for safety assessments, and provided suffi cient power to address the major secondary endpoint (change from baseline in van der Heijde-modifi ed Sharp score at week 24).
RESULTS

Patient disposition and baseline characteristics
The fi rst patient was screened on 14 Sept 2009; the last week 24 evaluation was performed on 18 May 2011. Among the 1219 patients screened, 592 were randomised. The study was conducted at 92 sites worldwide.
Baseline patient/disease characteristics were generally comparable between treatment groups (table 1). Most randomised patients were Caucasian (80.4%), and women constituted 81.6% of the population. Patients were 18-83 years of age (median: 52 years). At baseline, mean CRP concentration (2.6 mg/dl), DAS28-CRP score (5.9) and HAQ score (1.6) indicated substantial infl ammation, severe disease activity and disability, respectively (table 1) . The overall median disease duration was 4.7 years.
Among the 592 randomised patients, 570 (96.3%) completed the 24-week study period, and 22 (3.7%) discontinued study agent before week 24, most commonly because of AEs and the withdrawal of consent (fi gure 1). More than one-third (34.5%) of placebo+MTX-treated patients EE and initiated golimumab at week 16. Conversely, only 4.3% (n=17) of golimumab+MTXrandomised patients qualifi ed for EE but did not change treatment (ie, 95.7% achieved ≥10% improvement in tender/swollen joint counts by week 16).
Clinical response
The study's primary endpoint, that is, ACR20 response at week 14, was achieved, as 58.5% (231/395) of golimumab+MTXrandomised patients achieved an ACR20 response at week 14 versus 24.9% (49/197) of placebo+MTX-randomised patients (p<0.001, table 2). A signifi cant difference in ACR20 response was observed as early as week 2 (33.2% (131/395) vs 11.7% (23/197); p<0.001 not corrected for multiplicity).
Results of all four sensitivity analyses comparing respective ACR20 response rates at week 14 yielded consistent results (p<0.001 for all comparisons) (table 2). Consistent treatment group differences in week 14 ACR20 response were also observed within the subgroups of patients with screening CRP <1.5 mg/dl, or ≥1.5 mg/dl, as well as within subgroups of patients with baseline CRP <1.0 mg/dl and ≥1.0 mg/dl (table 2). As shown in the supplemental online fi gure, signifi cant treatment group differences were also observed across all subgroups of patients defi ned by baseline demographics and disease characteristics.
At week 14, a statistically signifi cantly greater proportion (81.3%, p<0.001) of patients receiving golimumab+MTX demonstrated EULAR (moderate/good DAS28-CRP score) response versus placebo+MTX (40.1%, table 2). At week 2, DAS28-CRP response rates were 65.1% for golimumab+MTX and 19.3% for placebo+MTX (p<0.001 not corrected for multiplicity).
At week 14, patients in the golimumab+MTX group demonstrated signifi cantly greater mean improvement in the HAQ score (0.50, p<0.001) versus placebo+MTX (0.19, table 2). At weeks 14 and 24, signifi cantly higher proportions of patients had clinically signifi cant improvement in the HAQ score (≥0.25 At week 24, the proportions of patients in the golimumab+MTX group achieving ACR50 (34.9%) and ACR70 (17.7%) responses were signifi cantly greater than in the placebo+MTX group (13.2% and 4.1%, respectively; p<0.001 for both; table 2, fi gure 2). Among golimumab-treated patients, the proportion of ACR50 responders increased from 29.9% at week 14 to 34.9% at week 24 (fi gure 2). Similar patterns of improvement were also observed for ACR50 and ACR70 responses when based upon screening CRP ≥1.5 or <1.5 mg/dl and baseline CRP ≥1.0 and <1.0 mg/dl. Among golimumab-treated patients, the maximum improvement based upon ACR criteria tended to occur at week 24. There appeared to be small decreases in response rates at weeks 12 and 20 (ie, the presumed timing of trough serum golimumab concentrations) versus 4 weeks earlier (weeks 8 and 16, respectively; fi gure 2), although at all assessment timepoints from either week 2 forward (ACR20 (p<0.001) and ACR50 (p=0.05)) or beyond week 4 (ACR70, p=0.01), response rates were signifi cantly higher with golimumab+MTX than with placebo+MTX.
Assessments of disease activity using the CDAI and SDAI composite indices also indicated signifi cant improvement with golimumab+MTX (median improvements of 18.5 and 20.8, respectively) versus placebo+MTX (6.7 and 7.6, respectively; p<0.001 for both comparisons) at week 14. These improvements were sustained through week 24 (table 2) . Disease activity categorised as remission/low/moderate/high showed similar trends (fi gure 3).
Antibodies to golimumab
Antibodies to golimumab were detected in 13 (3.0%) of 440 golimumab-treated patients through week 24. Serum golimumab concentrations were generally lower in patients who tested positive versus negative for antibodies to golimumab (data not shown).
Safety
Similar proportions of placebo+MTX-and golimumab+MTXtreated patients reported AEs through week 16 (43.7% and 47.3%, respectively) and week 24 (49.2% and 52.9%, respectively). The most common AEs were 'infections and infestations,' including upper respiratory tract infection, urinary tract infection, and nasopharyngitis (table 3) . Upper respiratory tract infection was the only AE reported in >5% of patients, with the exception of exacerbation of RA in the placebo+MTX group (5.6% of patients).
During the 16-week placebo-controlled study period, AE reporting rates that were ≥1.0% higher in the golimumab+MTX than placebo+MTX group were observed for infections and infestations (24.3% vs 20.8%); nervous system disorders (6.8% vs 4.1%, respectively; mostly headaches); gastrointestinal disorders (6.6% vs 5.6%; predominantly diarrhoea and nausea); skin and subcutaneous tissue disorders (6.6% vs 3.6%; mostly pruritis and rash); respiratory, thoracic and mediastinal disorders (4.8% vs 2.5%, largely cough and dyspnoea); vascular disorders (3.8% vs 2.5%; predominantly hypertension); and metabolism and nutrition disorders (2.3% vs 0.0%). As would be expected in patients with RA receiving a less effective treatment regimen, a higher incidence of musculoskeletal disorders (largely RA) was observed in the placebo+MTX (14.7%) than golimumab+MTX (6.8%) group (table 3) .
Through week 24, SAEs were observed in 2.0% and 4.1% of placebo+MTX-and golimumab+MTX-treated patients, respectively. Infections were the most common SAEs, reported by 0.9% (4/463) of golimumab+MTX-versus none of the placebo+MTXtreated patients. All SAEs were singular in nature, and no serious opportunistic or tuberculosis infections were reported. However, a non-serious oesophageal candidiasis infection was reported for one golimumab+MTX-treated patient.
Through week 24, one patient who received placebo+-MTX died of a presumed stroke due to hypertensive crisis. One treatment-emergent malignancy was reported through week 24: breast cancer in a 54-year-old woman (golimumab+MTX) at week 18. In addition, one case of non-treatment-emergent lung adenocarcinoma was reported in a 62-year-old woman (placebo+MTX) after week 4. No lymphoma or demyelination was reported through week 24.
Through weeks 24, 18 (1.1%) and 2 (0.2%), infusions were associated with an infusion reaction in patients numbering 16 (3.5%) and 1 (0.5%) in the combined golimumab+MTX and placebo+MTX groups, respectively. No severe or serious infusion reactions occurred. The median infusion time was 30 min, with 86.7% of infusions accomplished between 30 and 40 min. Approximately 5% (n=131) of placebo or golimumab infusions were completed within 20-30 min without any apparent increase in infusion reactions (data not shown).
In patients not receiving concomitant tuberculosis prophylaxis, and with baseline alanine aminotransferase (ALT) levels <ULN, a small difference was observed in the occurrence of ALT abnormalities between placebo+MTX (32/148, 21.6%) and combined golimumab+MTX (100/356, 28.1%) at week 24 (table 3) . Two (0.6%) patients (golimumab+MTX) manifested ALT levels ≥5 times ULN. The remaining patients with elevations predominantly exhibited ALT levels >1 to <2 times ULN. In patients receiving tuberculosis prophylaxis, and with baseline ALT levels within normal limits, 20.6% (7/34) of placebo+MTX and 31.3% (20/64) of combined golimumab+MTX patients had ALT abnormalities through week 24.
DISCUSSION
In the multicentre, double-blind, placebo-controlled GO-FURTHER study, patients with active RA despite background MTX therapy received intravenous golimumab 2 mg/kg, or placebo infusions, both in combination with stable MTX therapy, administered as a loading regimen at weeks 0 and 4 followed by q8-week dosing. At baseline, GO-FURTHER patients exhibited more infl ammation (median CRP=1.9 mg/ml), greater disease severity per DAS28 scores, and more pronounced disability per HAQ scores than in previously conducted golimumab trials enrolling MTX-experienced patients with active RA (eg, median CRP=0.9 mg/dl in trials evaluating subcutaneous 3 and intravenous 5 golimumab). The degree of baseline active infl ammation, disease severity and disability in the GO-FURTHER trial was actually more comparable with the ATTRACT study of infl iximab (median CRP=2.6 mg/dl), 17 which was conducted prior to the adoption of a revised approach to treating patients with RA, that is, at a time when clinical trials of RA cohorts had higher disease activity, especially in trials enrolling MTX-experienced patients. 18 The study's primary endpoint (week 14 ACR20) was achieved, with a signifi cant difference observed between the golimumab+MTX-and placebo+MTX-treated patients (58.5% vs 24.9%, p<0.001). The primary endpoint results were confi rmed in four sensitivity analyses, as well as in subgroups of patients defi ned by screening/baseline CRP levels. Slightly more than one-third of golimumab+MTX-treated patients achieved an ACR50 response. Of note, in the previous intravenous golimumab trial, therapy was administered q12 weeks. 5 The longer dosing interval in that trial yielded low systemic drug exposure in the later period of the 12-week dosing interval (weeks 8-12) and did not result in robust ACR50 response at early timepoints.
Also at week 14, a substantial and signifi cantly greater proportion of patients in the golimumab+MTX group demonstrated an EULAR moderate/good response based on DAS28-CRP (81.3% vs 40.1%, p<0.001), with 65% of golimumab-treated patients achieving an EULAR response by week 2. Signifi cant clinical improvement with golimumab was also evidenced when disease activity was assessed using the CDAI and SDAI composite scores. Importantly, these improvements in clinical signs and symptoms of RA were accompanied by improved physical function, with nearly 70% of golimumab+MTX-treated patients experiencing a clinically meaningful (≥0.25 units) improvement in the HAQ score 15 at week 14.
Response to golimumab was rapid, with statistically signifi cant treatment group differences in ACR20, ACR50, HAQ and DAS28-CRP responses observed by week 2, and in ACR70 response by week 4. More than 95% of golimumab-treated patients achieved ≥10% improvement in tender and swollen joints at week 16, compared with only 65% of placebo-treated patients.
The safety profi le of intravenous golimumab was similar to that observed with intravenous placebo through week 16, and no new safety concerns were observed through week 24. Consistent with the safety of other anti-TNF agents, 19 and with results of a previous trial of intravenous golimumab, 5 infections were the most commonly reported AEs through week 24. Serious infections (4 events in 3 patients) were more commonly observed in patients receiving golimumab+MTX than placebo+MTX; no patient developed a serious opportunistic or tuberculosis infection. Through week 24, one patient (placebo+MTX) died of a presumed stroke at approximately week 22, and one treatment-emergent malignancy was reported (breast cancer, golimumab+MTX). No patient developed lymphoma, and no demyelination or congestive heart failure events were reported through week 24. Rates of infusion reactions were low, with reactions being isolated to a small number (13/395) of total golimumab-treated patients. Note that patients could receive standard infusion reaction prophylaxis (with the exception of corticosteroids) at the investigator's discretion, and there was no difference in rates of infusion reactions based upon whether patients did or did not receive such prophylaxis. Infusion reactions were largely mild or moderate, and none was life threatening. The median infusion time was 30 min, but approximately 89 of >2000 golimumab infusions were administered in 20-30 min with no evidence of increased rates of infusion reactions.
Overall, these results, through week 24 of the GO-FURTHER study, indicate that the addition of intravenous golimumab 2 mg/ kg rapidly and signifi cantly improved RA signs and symptoms and generally was well tolerated by patients with active RA despite ongoing MTX therapy. The GO-FURTHER trial continues through week 112, and further assessment of the benefi t-risk profi le of intravenous golimumab therapy in patients with RA is ongoing.
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